
4-f131 954 WF MW (MAXIMUR USASLE FREQUENCIES) NOML UNCERTAINTY /
RSSESSMENT(U) NAYVAL OCEAN SYSTEMS CENTER SAN DIEGO CA
T N ROY ET AL. JAN U7

UICLRS ooIED F/G 20/14 ILK..'



1.0%

112.2

01 - 32NIA2

LA 1111L

MICROCOPY RESOLUTION TEST CHART

MAWINAL BURKAV M1 STANDAPM~ 1%3 A



AD-A 191 954
UN4CLASS1

sscurv sBSF~~noREPORT DOCUMENTATION PAGE

21 C.ASIIAIWONRN SCHDUL Approved for public release; distribution is unlimited.

4. PERFRMING ORAN~IZATION REPORTNIMf B 5. MONITORING ORGANIZAION REPORT NUMBEINS)

ft NAM OF PIN ORRNG ORANZATON ftOFCYBL 7. NAME OF MONITORING ORGANIZATION

Naval Ocean Systems Center I
SL. ADDORESS (COY. SMSan ,ZP C.~eI ?b ADDRESS (COY. StW. .ftdP Co&)j

San Diego, CA 92152-5000
Se. NAME OF RUNOING/SPONSOING ORGAIATION4 S&5 OFFICE SYMBOL. 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER

Space &g Naval WarfareI
System Command jSPAWAR________ ___________

SL ADDRESS Kftp S&W. andZI C.dW 10, SOURCE OF FUNDING NUMBERS
PROGRAM ELEMENT NO. -I ACCESSION NO0

Washington, DC 20363-5100 RDDA jMP57T # NSA [DN288591

I I TITLE (.Wk~w S~"a C~~we

HF MUF Model Uncertainty Assessment

~.M 5~AUTORIS

130. TYPE OF ME", 3b2 TIME COVERED14 AEO EOR Y .MmtDv

Punspotanmediratrnigorhcrgon andM one type Thea cuacy ofalthe9odl8as7rcoe

The prSAIay diODrenc betee SIUBJECT andRMINMU 85m rappednomad wenl detIle nlyiofteacrisws

wassessvra~n the cuaccy of MMU 85.e prdcin someistcalessi oMf3. oulvd exblit highderroriand mainmohe
cases t ud qexhit lowIF enrror. aiu ual rqeces( )wscndce.Adt as ossigo

105 hoTMursNAAIAIT of lique T 21ude A5SAC meCured CL7 ah er oprdaSSFaiOnthprdce vausfo

Q NIUAF5, NIWID S85 ASd an.-nrla QU moTel, USeS UNBrcLastIFIoeEDF 4.Th at a
screne intoCUA subet tEoP N dee mn heefc fpatclrp thp t egh and orintaion seaon OonICE SYB l aiu e

sunspo nubr dira619-225gahc-6822n ondrtp. h ccrc f l heemdlswsvrycoe
DDh h FOR M473 84de Jang thUoesNCLrrroA44SSI IIUF8 a nx it nr ro f 4.5

M~z ad HFB 84 as lat wit an rro. f 4.7 M~z Corrlatin wasgood or al thre mSels. oeffiien F were.824



d.

/N

HF MUF MODEL UNC AINTY ASSESSMENT
T.N. Roy and . Sailors
Ocean and ospheric Sciences Division
Naval ean Systems Center
San ego, CA 92152-5000

To assess the accuracy of MUF model prediction, a
statistical analysis of observed oblique sounder median maxi-
mum observed frequencies (MOF) and predicted maximum usable
frequencies (MUF) was conducted. A data base consisting of
13,054 hours of oblique sounder MOFs measured on 70 paths
were compared against the predicted MUF values from MINIMUF-
3.5, MINIMUF 85 and an unrelated MUF model, the HF Broadcast
WARC Model (HFBC 84). The data was screened into subsets to
determine the effect of particular paths, path length and
orientation, season, month, latitude, sunspot number, diurnal
trends, geographic region and sounder type. The accuracy of
all three models was very close, with the MINIMUF-3.5 model
having the lowest rms error of 4.44 MHz. MINIMUF 85 was next
with an rms error of 4.58 MHz and HFBC 84 was last with an
error of 4.67 M.Hz. Correlation was good for all three
models. Coefficients were .824, .819 and .827 for MINIMUF-
3.5, MINIMUF 85 and HFBC 84, respectively.-

he primary difference between MINIMUF-3.5 and MINIMUF
85 appeared when detailed analysis of the accuracies was con-
ducted. When the variation, in error was noted as a function
of season, sunspot number, or range, for instance, there was
less variation in the accuracy of MINIMUF 85. In some cases,
MINIMUF-3.5 would exhibit high error, and in o cases it 6j"C
would exhibit low error. .

When the accuracy of the models was investigated as a
function of mid-path local time a large diurnal error was
found in all three models. In the case of the MINIMUF
models, linear regression showed that the bias could be Accession For
removed and the rms error be reduced. It also showed that the NTIS GRA&I
error is common to both MINIMUF models. Further investigation DTIC TAB
for path lengths less 4000 kin, also showed that linear Unannotu ced
regression could reduce the rms error and remove the bias. ,Justifeation
This implies that the error in the models could be attributed
to the f F2 portion of the model. A method for improving By

0
this portion of the model is suggested. Distribution/
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